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Effects of huTNF-α, hIL-2 gene transfection on the expressionof 
MDR1, LRP gene in lung cancer
Su, Lei; Zhi, Xiuyi; Xu, Qingsheng; Liu, Baodong; Zhang, Yi; Wang, 
Ruotian; Hu, Mu; Liu, Lei; Qian, Kun 
Department of Thoracic Surgery, Xuan Wu Hospital of Capital Univer-
sity of Medical Science, Beijing, China
Background: To study the effects of huTNF-#&03b1; and hIL2 gene 
transfection on the expression of MDR1 and LRP genes in lung cancer 
cell lines. 
Methods: huTNF-#&03b1; and hIL2 gene plasmids were constructed 
and transfected into A549, GLC-282, H446 and H460 cells with lipo-
fectinmin. Positive clones were screened out by G418. The expressions 
of MDR1 and LRP genes were detected at mRNA level by reverse tran-
scription polymerase chain reaction (RT-PCR) in the non2transfected 
cells and the cloned cells. 
Results: MDR1 gene was positive in A549, GLC-82, H446 and H460 
cell lines, LRP gene was positive in A549, GLC-282 and H460 cell 
lines; The transfected cell lines expressed both huTNF-#&03b1; and 
hIL2 gene, and the A549, H446 and H460 cell lines transfected with 
hIL2 gene had no MDR1 expression at mRNA level compared with the 
non2transfected ones. 
Conclusion: MDR1 and LRP genes are expressed in lung cancer cell 
lines, which indicates the presence of intrinsic drug resistance before 
any form of therapy. MDR1 gene is not expressed in hIL2 transfected 
cell lines, which demonstrates that hIL2 gene modulates the MDR1 
gene expression at mRNA level, and may reverse the multidrug resis-
tance of lung cancer.
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Establishment, identification and examination about the EGFR 
status of the lung cancer cell line
Xu, Chongrui; Guo, Ailin; Zhou, Qing; Dong, Song; Zhu, Jianquan; 
Lin, Jiaying; Yang, Jinji; Wu, Yilong 
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Objective: To establish and identify a lung cancer cell line by primary 
culture and examine the EGFR status of the cell line.
Methods: The tumor cell was isolated from the tumor specimen by 
enzyme digestion and cultured in RPMI-1640. The cell line which had 
been cultured for over 60 passages was identiﬁed with cell grow curve, 
chromosome analysis, cell cycle by Flow Cytometry, soft agar colony 
forming test and tumorgenesis test in mice. After PCR ampliﬁcation 
of the 18, 19, 21 exon of EGFR gene and puriﬁcation of the PCR 
products, EGFR mutation of the exons was sequenced by using ABI 
3100. EGFR gene copy number was measured by Fluorescent In Situ 
Hybridization (FISH).
Results: One cell line was obtained from tumor specimen by enzyme 
digestion and had been cultured for more than 60 passages. The grow 
curve show that the doubling time of the cell line was 27.1 hours. The 
number of chromosome is 66-78 and the chromosome was triploid 
showing abnormal karyotypes. Cell cycle detected by Flow Cytometry 
show that there are 69.05% cells within G1 stage, 11.32% cells within 
G2 stage and 19.63% cells within S stage. The soft agar colony forming 
rate was 27.3% and the cell line exhibit great tumorigenesis activity in 
athymic mice. The sequences of exon 18, 19, 21 show that EGFR gene 
of the cell line was wild type and the gene copy number of the cell line 
detected by FISH was balanced polysomy.
Conclusions: The cell line from is identiﬁed to be the EGFR gene wild 
type and high copy number. EGFR mutation is not correspondence to 
the EGFR copy number. The patients with EGFR gene wild type and 
high copy number may have good response to EGFR-TKI.
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Combination treatment with arsenic trioxide and sulindac induces 
apoptosis of NCI-H157 human lung carcinoma cells via activation 
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The arsenic trioxide (As203) has been introduced to the treatment of 
acute promyelocytic leukemia, and induced apoptosis in a variety of 
solid tumor cell lines. Non-steroidal anti-inﬂammatory drugs (NSAIDs) 
are known to enhance the responsiveness of tumor cells toward che-
motherapeutic drugs. We previously demonstrated that combination 
treatment with arsenic trioxide and sulindac augments their apoptotic 
potential in lung cancer cells through activation of caspase cascade 
and mitochondrial dysfunction. However, the previous mechanism of 
synergistic enhancement in tumoricidal activity is not clearly known 
yet. Herein, we demonstrated that combination treatment of As203 
and sulindac resulted in a synergistic augmentation of cytotoxicity 
and induced apoptosis in NCI-H157 lung cancer cells. Moreover the 
combination increased ROS levels compared with individual treatment. 
In addition, it further strongly induced HO-1 expression, activated 
stress-activated mitogen-activated protein kinases (MAPK), and DNA 
damage. Inhibition of either JNK or p38 kinase partially inhibited the 
augmented cell death and attenuated apoptosis by combination treat-
ment. In conclusion, the results showed that synergistic augmentation 
of cytotoxicity was partially involved by MAPK signaling pathway.
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A serum proteomic analysis of lung squamous cell carcinoma.
Borgia, Jeffrey A.; Frankenberger, Casey; Basu, Sanjib; Kaiser, Kelly 
A.; McCormack, Shannon E.; Faber, L. P.; Liptay, Michael J.; Bonomi, 
Philip D.; Coon, John S. 
Rush University Medical Center, Chicago, IL, USA
Background: Lung cancer accounts for the death of approximately 
160,000 Americans annually and is the most common cause of cancer 
mortality in developed nations. Comprising more than 30% of all can-
cer deaths in the U.S., mortality from lung cancer exceeds the estimated 
values for cancer of the breast, prostate, colon and rectum combined. 
Non-small cell lung cancer (NSCLC) is a heterogeneous collection of 
histological sub-types that accounts for approximately 80% of all lung 
cancer in the United States. The primary objective of this project is 
to identify new biomarkers for early squamous cell carcinoma (SCC) 
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detection using a novel pre- vs. post- operative specimen collection 
strategy coupled with modern proteomic methods. 
Methods: Serum samples were prepared from patients undergoing 
NSCLC resection - collected both before and 3-6 weeks after surgi-
cal intervention. Our prospective specimen collection efforts currently 
consists of ~ 98 NSCLC ‘paired’ (pre- and post operative) specimens; 
with ~ 54 benign ‘paired’ specimens for comparative purposes. A 
Ciphergen® SELDI-TOF mass spectrometer was used to generate 
the serum proteomic proﬁles, with data acquisition optimized for the 
5,000-40,000 m/z (mass) range. Spectral acquisitions were performed 
with albumin/IgG depleted samples that were concentrated via a 
reversed-phase matrix and collected in quadruplicate batches to further 
ensure reproducibility. Recrystallized a-cyanohydroxylcinnamic acid 
was used as the matrix. Spectral quality was assessed using PROcess a 
speciﬁc library within the Bioconductor R-project statistical platform 
(v2.2.0); with data analyses performed using the Signiﬁcance Analy-
sis of Microarray (SAM) algorithms; all in a blinded manner. Raw 
spectra were processed as follows: spectra pair normalization, baseline 
subtraction, and differential peak detection (with calibrated alignment). 
Aligned peaks were sorted into groups, based on tumor pathology and 
pre- vs. post-operative specimen type, and evaluated for relevance us-
ing a Wilcoxon signed-rank test. 
Results: Pre- and post-operative serum from 16 patients with lung SCC 
had their serum proteomes evaluated for signiﬁcant changes in com-
position. These values were then compared with a set of 10 ‘normal’ 
specimens (i.e. patients undergoing surgery for benign gynecologic or 
pulmonary disease). Even with our small sample size of our prelimi-
nary analysis, we identiﬁed 19 distinct serum components that were 
unique to the preoperative SCC patients, with p<0.05 and a 9.77% 
rate of false discovery. Further, we revealed 13 components that were 
signiﬁcantly reduced or absent (q< 0.05) after tumor resection, with a 
false discovery threshold of 11.14%. From this group, species at m/z 
values of 5336.71, 8587.11, 8842.49, and 14,014.7 seem most promis-
ing, based on their high level of signiﬁcance (q < 0.02). 
Conclusions: These results validate the power of our ‘pre- vs. post- op-
erative’ specimen sets for the identiﬁcation of novel serum biomarker 
candidates for lung squamous cell carcinoma. Efforts are currently fo-
cused on increasing our bank of patient specimens, expanding the study 
to patients with other NSCLC histological sub-types, and identifying 
the reported biomarker candidates via tandem mass spectrometry.
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Non-Small Cell Lung Cancer: Difference in Oxidative Stress and 
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Background: Reactive Oxygen Species (ROS) are byproducts of 
cellular metabolism. Excess production of ROS originating either 
endogenous or exogenous sources is shown to be a major player in the 
pathogenesis of many diseases as non-small cell lung cancer (NSCLC). 
Knowledge of the difference in ROS between adenocarcinoma (AC) 
and squamous cell carcinoma (SCC) is sparse. The aim of this study 
was to assess the interactions between different markers of oxidative 
stress and compare the results between AC and SCC.
Methods: Twenty eight patients underwent surgery due to a lung or 
a pleural disease. Patients were categorized into three groups: control 
group (N=10) including seven with recurrent pneumothorax, two ham-
artoma and one vascular anomaly, AC (N=11), and SCC (N=7) of the 
lung. For patients with malignant disease, analysis included both the 
tumor and a sample from the resected normal lung tissue. Following 
measurements were analyzed collectively from the samples: myeloper-
oxidase (MP) activity by the amount of oxidation of 3,3’, 5,5’-tetra-
methylbenzidine, glutathione content by Saville’s method, the NADPH 
oxidase activity by lucigenin-enhanced chemiluminescent detection, 
and the amount 8-oxo-dG using HPLC. 
Results: Results are presented in Table 1. 
Conclusion: The present study revealed, especially in AC, increased 
gluthione content and NAPDH oxidase activity, and decreased myelo-
peroxidase activity together with decreased levels of 8-oxo-dG. The 
level of oxidative stress and antioxidant defense seems to be different 
between AC and SCC.
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AKAP12α gene transcription in lung cancer is regulated by CpG 
methylation
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Promoter methylation is an important mechanism for silencing tumor-
suppressor genes in cancer and it is a promising tool for the develop-
ment of molecular biomarkers. The purpose of the present study was 
to investigate whether inactivation of the A Kinase Anchoring Protein 
12 α (AKAP12α) gene is associated with promoter methylation in lung 
